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Inst Phys, Moscow State U, 6 pp .

..H-.< Akad Nauk SSSR, Ser Fiz" Vol XI, No 6

Invar, elinvar, kovar, and gimilar alloys have

ancmalies of thelr volume and elastic properties
with very camplex dependence upon temperature. Ao~
cording to present hypotheses, the nature of these
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»nB of thease alloys, and primarily determined by
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"Perromegnetic Nature of Properties of Invar nvnn..,_,,_..q.
Elinvar Alloys,” K. P. Belov, 8ci Res Inst Phys,.:" v

Snaaot State U, L% pp
"Ygv Akad Nauk SSSR, Ser Fiz" Vol XI, No 6

O the basis of results of this study rational ex-
S planation is given of the anomaly of thermal expan-
. slon in Invar allgys and of the low temperature 00~
H efficient of the modulus of elastlcity of elinvar.
Using data obtained by measurement of magnetostric-
¢ion and susceptibility in the paraprocess field,

X027

4‘ orrec ,.«uo.n..qum«u;o..,.&‘ mgnetic® explana &»33.

‘the thermel expansion ancmaly of Inver is shown.
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" "fheory of the Even Effect,” K. P. Belov, Inst o
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- i Studies dependence of galvanometric effect in

;. Te-Cr alloys and Ni.upon magnetic field in Curie
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"Investigation of Magnetoelastic Phenomena in Fer-
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né;ov', Sci-Res Ins of Phys, Moscow State U
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netc _ magnetostriction
;?_gtfjectsv of -special nature due to magnetization

domains. are leyj-“’jr!-,éhfe‘d' in the direction of the
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n:account’ of variatign of spin within the domain.
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(Magnetism)
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USSR / Magnetism, Ferromagnetism

Abs Jour "

t Ref Zhur - Fizika, No 3, 1957, No 6845

Author ‘4~legz,_K.Po

Inst 2 Moscow
: State U
Title 3 Concerning then%versity, b

hermodynamic
Magnetostruction Phenog::a m%::%ggfggtoelastic #nd

Orig Pub

»
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2 metallov 1 metallovedeniVE, 1956, 2, No 3 hhi hSB
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Abstract
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Uprugiye, teplovyye 1 elektri
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B  BELOV, KOVSTAWIIN, YVETROVIZH

- PHASE T BOOK EXPLOTTATION kol

———

Moscow, Gostekhizdat, 1957, 279

inzheners) 7,

Eds.: Alekseyev, D, M. and Denisov, I. I.; Tech. Ed.:

PURPOSE;

COVERAQE:.
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000 copizs printed.
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Raencvena in Ferromagnetic Metals) 24 ed., enl.
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and ferrites (magnetostr:lction, elastic
galvano - and thermo wagnetic effects, thermal expansion,

electric resistance » ete,

The author h

magnetic materi

rrassgnetikakh (Elastic,

-Akhlemov, S. X.

ngaged in the investigation,
als, It can also be of use

phenamens in ferramsgnetic metals » alloys

stress effect on magnetization,

a8 introduced, whe

heat capacity,
rever possible,
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- Dew experimental data, 1a particul
tories of Moscow University.

‘ nt). The author
Xplored phenamens ccompenying the third re
Process, :temed' here the "paraprocess"., The suthor deacris%:g :?xtx
of his owm inv_egti 8 better wnderstanding of
In writing the boak, the author
of the Pehnomena, ideas and ex-

accessible to engineers.and scien-

Sm, a8 well as to studéents of uni-
this field of solid-state'physiea.
to German in 1953 under the title
-« This second edition contains
j:ween 1951-1957. There are several’
There are 287 references » 181 of
58 English, 28 German, 18 French,
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137-58-1-1555-

V:Translativon from: Referétivnyy zhurnal, Metalldrgiya, 1958, Nr 1, p 208 (USSR}

. *AUTHORS: Belov, K. P, Panina, L K.
TITLE: = Effect of the K State on the Temperature Dependence of Spon-
. taneous Magnetization and Magnetostriction (Vliyaniye K-

so‘stoyaniya ha temperaturnuyu zavisimost® spontannoy namag-
nichennosti i magnitostriktsii)

PERIODICAL: Vestn. Mosk. un-ta, ser. matem., mekhan,, astron.; fiz, ,
khimii, 1957, Nr 1, pp 44-46 ‘

ABSTRACT: . Measurement of the temperature dependencé of spontaneous
o magnetization 67 and the magnetostriction constant A was per-
formed on an invar-type alloy (36% Ni, 6% Mo, 58% Fe), in
which ordering does not occur, The purpose of the tests was a
study of the low-temperature annealing in alloys in which a K
State obtains. After hardening from 950°C and 8-hour temper-
ing at 500°, an increase in electrical resistivity, which was
ascribed to the K state, was observed in the alloy. The vari-
- ation of the ¢} = f{t) and Ags P(t)curves in the 20-2000°
: . interval was determined by extrapolation of the curves for the
Card 1/2 - relationship of magnetostriction to the square of magnetization
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~and by the method employing the thermodynamic coefficient. It is shown that-
after heat treatment corresponding to that required for the formation of the K

B State, the alloy has two Curie temperatures

(155 and 1689), testifying to the

appearance of ‘‘atomic segregation’’, exhibiting the properties of a phase

with 1559 as its Curie(magnetic transformation) temperature.

V. R.

1, Hagxetostrictim~Temmratm offects 2, Magaetisn——Hedsnremnt

Card 2/2
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'AUTHOR: . Belov, K. and Paches, Ya.

107
TITIE: Temperature characteristic of spontaneous magnetisation in
alloys in the ( .
nom khode z

FERTODICAL: Rizike Metalloy i Metallovedenie (PEySLce:dnsSafact. %

[SIIRRED -1 (10} DD 4553, (U.5.5.K:)
. ABSTRACT ‘The curves of the temperauture dependence of spontaneous
magnetisation in the Curie~point range for nickel and some
' nickel alloys were determined by three differing methods. Tt
was established that the so-called "tails" in the curves of
spontaneous magnetisation in the Curie point Temperature range
are particularly large in these alloys. Their shape and
, length is strongly dependgnt on the heat treatment and concen-

the spontaneous magnetisation near the Curie point the Curie
point was determinel for each specimen by the following three
methods: +the spontaneous magnetisation I_ was determined
from the cu~ves "galvano-magnetic effect -Square value of the
magnetisation", which were recorded for the specimens under

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8"
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. . Temperature characteristic of spontaneous magnetisatign in
alloys in the Curie-point temperature range., (Comt.)

consideration in the Curie point range; the values of I

were determined by the method of "lines of equal magnetisation"
which'is based on the evaluation of the magnetisation iso-
therms recorded in the Curie temperature range and has been
described by Weiss and Forrer (Ann. d. Phys., 1926, 5, 153);
I. was determined by the method of "Thermo~dynamic
cogfficients" described by Belov and Goryaga (same Jjournpal,
1956, Vol.II, No.l, p.3, etc.) which is based on comparing
the experimental magnetisation isotherms with the equation of
the real magnetisation resulting from the thermo-dynamic
Theory of ferromagnetic transformation. The curves obtained .
according to these three methods are compared. The Cyrie
point detvermined on the basis;of tLe thermo-dynamic coeffic-

coefficient of the resistance and the negative galvano-
magnetic effect; at this temperature the major part of the
specimen is in the paramagnetic state and the I (T) curve

has the character of a tail, which indicates that only small

- sections of the specimen are in the ferromagnetic state.
Therefore, this method of detemination of the Curie poinv is
- considered the most correct and it is simpler than measuring
- the temperature dependence of such Bon-magnetic" phenomena
~as the electric resistance, galvano-magnetic effect, the heat

™y ,,fﬂr:'-la ~dy : M:',r‘l"ﬂ‘- -
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Temperature characteristic of spont:neous magnetisation in
alloys in the Curie-point temperature range. (Cont,)

capecity, etc., since in this case it is only necessary to
measure magnetic values. For non-uniform materials the
average Curie temperature can be determined from the curves

of the real magnetisation. The nagnetic values were deter-
mined according to four different methods for the following
materials: Nickel,; nickel + 3.1% Si, Ni + 4.9%-Si, same after
annealing, Ni + 2.5% Mn, Ni + 20% Mn, 38% Ni + 52% Fe. The-
numerical data for these materials are given in a table, p.52.
5 figures, 1 table. 4 references, 2 of which are Russian.,

Moscow State University imeni V.M. Lomonosov. Recd.Mar,21,

1956.
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XEATIE &

AUTHOR: Belov, K.P-and Panina, I.K. 129

TITIE; Calculation of the shift in the Curie temperature as a

- Purction of the pressnre on the basis of magnetostriction
data. (Vychislenie velichin smeshcheniya temperatury kyuri
ot davleniya iz magnitostriktsionnykh dannykh, )

PERTODICAL: "Fizika Metallov i Metallovedenie" (Physics of Metals amd
¥etalTurgy), 1957, VoI, IV, No.l (10), pp.185-186 (U.S.S.R. )
ABSTRACT : On the basis of the theory of Type II phase transitions
an equation was derived in an earlier paper of the author
(same journal, 1956, Vol.2, No.3, p.447) for calculating the
Treal magnetisation near the Curie polnt, taking into consid-
eration elastic stresses acting on the ferro-magnetic:
(o + YAp) 0 + Bo = H '
where o - specific magnetisation;
Ap - stress, for instance hgdrosta.tic pressure; -
o and B - temperature dependen thermodynamic coefficients;
¥ - magnetostriction,

It is shown that by determining ¥y from the magnetostriction
square of real magnetisation curves measured near the Curie '
point it is possible to carry out the desired calculations.
Calculated data are given for various Ni+Fe, Ni-Fe--Co, Ni-Fe-Mo
Ni-Fe~-W etc, alloys. 2 graphs, 1 table, 5 references, four of
which are Russian, _

Moscow State University . .
meni. M, V. Iomonosov. Recd. July 8, 1956.
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AUTHORS: Belov, K.P., Goryaga, A,N,
———
TITLE: : Teieent L Bffects of 8tructural Properties of Perromagnetica
« on the

, 3 - Dependence of Spontaneous Magnetization
(Vliyaniye strukturnykh osobennostey ferromagnetikov na tempera-
turnyy khod spontannoy namagnichennosti)

PERIODICAL: Izvestiya AN SSSR Seriya Pizicheskaya, 1957, Vol. 21, Rr 8,
PP. 1038 - 1046 (USSR)
ABSTRACT: It is maintained in ¢

his paper, that at present no systematic
experimental data on the effects

! Y8 in the vicinity of the Curie-point are to be
found in publications, This paper furnishes such data with re-
spect to some nickel-alloys, which were obtained according to
two methods. 1.) the method by Weiss and Forrer, which consists-
in the extrapolation of the curves H(T) 0 = const of spontaneous
magnetizatior for different intensities of magnetization to the
value H = 0, and 2,) the method of thermodynamic coefficients,
acoording to the thermodynamic equation r0+ 863 a ( 0~ de-

Card 1/3 noting the specifio magnetization, andf t ermodynamic co- -

1_8"
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: 48-8-1/25
Effects of Structural Properties of Ferromagnetica on the Tempera-
ture Dependence of Spontgneous Magnetization .

efficients.). Three examplaes of alloys are considered in the
papers Ni-Cu, Ni.Mn and Ni-Fe (invar alloy). In the first case
(Fi-Cu) the authér arrives at the conclusion, that the tempera-
ture dependence of spontaneoua magnetization, as well as the
thermodynamic coefficients e, B are very sensitive to varia-
tions of the concentration of the components in the vicinity

ér a prolonged annealing (90 hrg), A comparison

of the coeffioients (§ ) for nickel ana nickel-copper alloys
showed, that the value of 5 decreases with an inoreasing cop-
o

per content in the alloy.- cording to the theory by Vonsovakiy
and Vlasov in the oase o Ni-Cu alloys the -gradient’ of the :
straight line (&= /o) (T/€) decreases with the decrease of
the exchange-interf8otidn (s=d). In the second case of the Ni.Mn
compound the author is leaq to.the conclusion, that the "tai?s"
of the ourves of spontaneous magnetization do not shrink during
annealing, but grow in length, Ferromagnetic transformation is
weakened here. Therefore a regular arrangement ig difficult to
obtain, Inthe third case of the Ni-Fe invar alloy magnetic ano-

_8"
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malies are mentioned,
hmegnetization near Curi
story. Experiments have

The temperature dependence of spontaneous

transformation of thig alloy is extraordinarily weakened with

ra interval,

As a possible source of

nteraction in the

first sphere of coordination, as well as in the subsequent
spheres, which gives rise to the weakening of the ferromagnetic

transforma tion.
8 of which are Slavic.

ASSOCIATION: Dept. of Physics

Tgere are 13 figures, 2 tables and 12 references,

of the Moscow State University imeni M.V. Lomo-

nosov (Fizicheskiy fakultet Moskovskogo_gos. universiteta im.

M.V, Lomonosova)

AVAILABLE: Library of Congress
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ABSTRACT:

Card 1/3

A F=

48-~8-2/25
Belov, K.P., Bol'shova, K.M., Yelkina, 7.4,
'\____—__

Investigation of Perrites in the Vicinity of the

Curie-Point (Issledovaniye namagnich Vaniya ferritov v oblasti
tochki Kyuri)

Izvestiya AN SSSR, Seriya Fizicheskaya, 1957, Vol. 21, ¥r 8,
_PP. 1047 - 1054 (USSR)

"he paper under consideration deals with the magnetization pro-
cesses of some ferrites in order to determine the tenmperature
change ov spontaneous magnetization near to the Curie point. It
is mairtained here, that such data are missing in literature,
although they are of great importance, because the mechanism of
fercomagnetic phenomena in ferrites are different from ferromag-
netic metals. The sections of the paper are headed:
1.) Samples and methods: 7 samples of Mn-Zn ferrites with a
varying MnO content (20 : 40 %) and 2 ferrites of Co-2n alloy

were selected. The measu}ing of the magnetization curves was

executed according to the ballistic method, The samples were
magnetized in a solenoid with a field strength of 2500 Oe. A
ballistic differential winding, consisting of two sections of

AT A Y

ST

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8
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Investigations of Ferrites in the Vicinity of the Curie-Point

4500 spires each on an ebonite body, was mounted on the electric
furnace containing the sample. Porcalibration a one-layer wind-

ing of thin wire was Prepared, which was wound on a body of the

identical form and size as the sample. By introducing this wind-
ing ins tead of the sample calibration was effected. 2,

curves of actua) magnetization of ferrites near the Curie point:
Here it is established, that in this case the well-known thermo-
dynamical equation

%+ po? . -§: is applicatk, o denoting

the specific magnetization and oLy P thermodynamical coeffi-
cients, The conclusion is drawn, that the sequence of vhe values

of the para-processes of ferrites under investigation corresponds
to the sequence of ferromagnetic metals. The theoretic relation -
between the intensity of the paraprocess and the value of the

Curie point is stated here as follows: The lower the Curie point,
the weaker is the interaction and the higher the effect of the
excitation of the external field, implying a higher intensity of .
the paraprocesses. 3.) The reaction of Mn-2n ferrites iH weak i
fields near to the Curie oint: Here the magnetic anomalies are i
described, of which allegedly no data are to be found in litera-
ture. These data consist of the fact, ‘that the final magnetiza-

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8
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, 48-8-2/25
Investigations of Ferrites in the Vieinity of the Curie-Point

tionpf the above-mentioned Mn-Zn ferrites, starting from low
temperatures, first decreases at the approach of the Curie point,
starts to grow Jjust before reaching the Curie point, and finally
falls off after reaching a certain maximum, The coercive force
behaves similarly, vhich, in some cases, shows a very accentuated
rise from the minimum to the maximum. These anomalies can be re-
produced also, if the sanples are isolated from the influence

of air. No anomalies of this kind were found in Co-2n ferrites,
There are 9 figures, 1 table and 7 references, 5 of which are
Slavic,

ASSOCIATION; Dept. of Physies of the Moscow State University imeni M.V. Lo-
monosov
(Fizicheskiy fakultet Moskovskogo gos. universiteta im. M.V.
Lomonosova)

AVATILABLE: Library of Congress

Card 3/3
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AUTHORS Belov, K.P.,Ped'ko, 4.V,  56-3-50/5¢
*  TPTITLE Un the Ealvanomagnetio Properties of Forromagnetica Near Absolute
Zero.

(0 gal’vanomagnitnykh_svoystval_:h ferromagnetikov vblizi absolyutno-
£0 nulya temperatury)g:..aetter;to the Editor)
FERIODICAL  Zhurnal Eksperim.i Teoret.Fiziki,1957,Vol 33,Nr 3,pp 815-817(UssR)

ABSTRACT The observation made by Smith that,in a 42% Ni and a 58% Fe alloy, -
. Q@ does not only not diminish at the temperature of liquid nitrogen
and liquid hydrogen,but even increases,was confirmed by a more ac-
ourate determination of g at the temperature of liquid helium.Be-
sides, thiy same was observed in the case of other ferromagnetic
alloys. '
The following measurement values for Q were ottained for not ane
nealed alloys at the temperature of liquid helium;

alloy Q. 108
42' % Ni, 58 % Fe 31,6
50 % Ni, S0 % Fe 15,6
20 % Cu, 80 % Ni . 25,5
25 % Cu, 75 % Ni 11,6
23 % Mn, 77 % Ni 23,6

There are 2 figures,

wﬂ/)ZmW A/M Z{,
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, "AUTHORS: Belov, K. P. , . Talalayeva, Ya. V.
. B - SRS H L Vo
~TITLEs ‘ The Galvanometric Properties of Manganese Ferrite (Gal'vanomagnit- _ i

nyye svoystva ferrite margantea

PERIODICAL:  Zhurnal Eksperimental'noy i Teorsticheskoy Fiziki, 1957, Vol. 33,
, Nr 6 (12), pps 1517 = 1519 (USSR) . -

" ABSTRACT: The authors carried out measurements of the temperature dependence {
: . of the galvanometric effect in a ferrite with 50 % (Mol-%) MnO and N
50 % Fe,0z. Such a ferrite did not bave %00 great a resistance and ‘
on it i% ;as'p_dséiblé '$0 measure the effect in the case of direct !
ourrent in the temperature interval of room temperature up to 350°. ’
The- ferrite was produced by means of the usual “oceramic" technolo~. |
gy from chemically pure oxides. As samples rods of 52 mm length i

and 25 mm“ cross section were used. On the front surfaces cf the

samples the contacts for ~ current feed were fitted by burning in

& silver paste, The sample was looated in a furnace with bifilar

windingj the furnace itself was in a magnetizing solenoid. The
galvanometric effect was measured by the method of the bridge not
in equilibrium. At each given temperature the electric resistance,

Card 1/3_\ " the galvanometric effect AR/R , and the specific nagnetization

|
i
i
1
[
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SUBJECT USSR / PHYSICS CARD 1 /2 PA - 1864
.  AUTHOR BELOV,K.P., PANINA,I.K. : , .
- TITLE The Determination of the Spontaneous Deformation of the Lattice

: . on the occasion of Perromagnetic Transformation,
i PERIODICAL  Dokl.Akad.Nauk 111, fasc.5, 985-987 (1957)

Issued: 1 /'1957

The present work describes a method for the determination of the spontaneous
deformation of the lattices of ferromagnetiog based upon messuring the temper-
ature dependence of magnetostriction, and furnishes results for several alloys.
Acoording to K.P,BELOV, F.M.M, (= 2) 2, fasc.3, (1956) the thermodynamic po-
tential of the ferromagneticum near CURIE temperature can be represented in the

formé -éo+ao'2+bd4+cp+dp2+e02p-ﬂo'.

tion, p ~ mechanical voltaée,’ H
thermodynamic coefficients), H

(0 - specific magnetiza-
¢ - energy of the magnetic field; a,b,0,d,e -
ere d and e are proportional to the elasticity

on constant respectively. For the relative modi-
+ 2dp + eo? 15 found, For p = 0 it is true
if the addititive constant is omitted. For a linear deformation

it holds that A = e(txs + 61)2/3.' Here 0, denotes spontaneous magnetization and
0y = true magnetization and it holds that ¢ = ds + 0;. Thus, the aforementicnes

equation can be derived also by rigoroha thermodynamic equations. This de-
pendence is also graphically represented, In the case of a lacking spontaneous

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204_"

LR AR %,

Dokl.Akad.Nauk 111, :530.5, 985-987 (1957) CaRD 2 / 2 PA - 1854

i magnetization, also spontaneous deformation (at H = 0)will be lacking, On the

» occasion of the ocourrence of spontaneous imagnetization (e.g. if temperature
is cooled to less than Curie temperature), alag spontaneous deformation of
the lattice occurs, which amounts to ,28 = ed /3. If a magnetic field is
applied, true magnetization o, will occul togefhor with a magnetostriction A,,
which ocours in addition to the spontaneous deformation A of the lattice,

" With the help of an attached diagram it is possible, after measuring the
magnetoastriction i (as a function of a ‘square of magnetization) to deter-

mine not only spontaneous magnetization but also the spontaneous deformation

of {the lattice of the ferromagnetioum caused by the exchange forces. A dia-

granm shows the curves (magnetostriction - square cf magnetization) for the

alloy 31% Ni, 5% Co, 64% Fe, which were recorded at different temperatures

and field strengths which were above technical saturation. According to this

diagram )i depends linear%% on the square of true magnetization. Also the
8

temperature dependence of hear CURIE point can be determined on the basis

of thermodynamic considerations. ;ls - (1/3)(a63/h)(0 - T) is found, i.e.

in the vicinity of CURIE temperature RB must depend linearly on T. In the

case of experiments ocarried out with alloys this linear dependence does not
always apply, which is due to inhomogeneities of the concentration of the

allpy. If the spontaneous deformation of the lattice is known, the ferromag-

netic anomaly of thermal expansion in the ferromagnetica can be determined.
INSTITUTION: Moscow State University,
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24(3) o . '
AUTHORS Belov, K.P. and Kadomtseva,4.u. 50V/55-568-2-17/35

TITLE: .~ On the Influence of One-Sideq Elastic Deformations on the
Curie Point of . Ferromagnetioa_(o vliyanii odnostoronnikh
¥ na tochku Kyuri ferromagnetikov)

PERIODICAL: Vestnik Moskovskogo Universiteta.Sariya matematiki, mekﬁaniki,
astrbnomii, fiziki;rkhimii; . 1958,Nr 2,pp 133-.136 (USSR)

ABSTRACT: An experimental investigation of the influe:ece of uni-
directional elagtig tenaions
following results;
unidirectional tens
universal tension and is éssentially caused by the change in
volume which follows the tension. A torsion does not dis-
pPlace the Curie point, ' :
There are 3 figures, and § references, 4 of which are Soviet,

“and 2 Ameriecan,

ASSOCIATION: Xafedra obshchéy fiziki dlya biologo~pochvennors 1 dr. f-tov
(Chair of General Physics of the Faculty of go13 Biology
and other Faculties) [Moseow Dhiv, J o

SUBMITTED:
Card 1/1
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AUTHORS ; Belov,K.P., and Ped'kp, A.7,
TITLE: The Influence of the

S0V/155-56-2-45/47 C

Galvanomagnetic Effect of
yaniye paroprotsessa ng
ri nizkikh temperaturakh)

Parapracess on the

: » Temperatures (Vii
gal'vanomagnitnyy effekt ferrqmqgnqtikov r

PERIODICAL: Nauchnyye doklady vysshey shkoly, Fiziko-matematicheskiye nauki,
1358, Nr 2, pp 214~219 (USSR)

ABSTRACT: Thig is a report on éxperimental measurements of the galvanomag-

netic effect in ferromagnetic combinations for boiling temperatureg

of nitrogen, hy'drogen, and helium. The measurements showed the
insufficiency of the_ formula

alloys a residual _ ..

igures, and 6 references,

There are 2 tables, 5 ¢
Soviet, and 2 American,
ASSOCIATIONxMoskovski

4 of whigh are

y gosudarstvennyy universitet imeni M.

Moscow State University imenj ¥.V.Lomonosov)
January 13, 1958

V.Lomonosova

SUBMITTED:
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AUTHORS; Belov,K.P., and Talalayevs, Ye.vV.
— 0T
TITLE:

Electric Resistance of Mapganese Perrite in Poly-
crystalline States (Temper turngya zavisimost'

monokristalliocheskom soatoyaniyakh)

PERIODICAL: Nauchnyye doklady vysshey shkoly,
1958, Nr 2, Pp 220-227 (USSR)

... ABSTRACT; The comparison of exporimontully meagured ol
¥ : poly- and nonoorystalline manganese ferrites
the same order of magnitude (§

manganese ferrite ig determinai by the ferrite itsel

Curie-point the galvanomagnetic effect ig influenced
the paraprocess; in the neighborhood of the Curie-poi

1gp( %-) has a complicated erack with a flat point,
measured a positive component

Card.1/2 effect unusual for ferrites. The results are compared

10001-8
"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204

SO0V/155-58-2-46/47
. Temperature Dependence of the Balvanomagnetic Effect and the

and Mono-

gal'vanomagnitnogo
affekta 3 elektrosoprqtivlvniya v ferrite margantsa v poli- i

Fiziko-matematicheskiye nauki,

eotric resistances of
shows that they have

' polycr = 200 ohm/cnm, Smonocr=899 ohm/cm)
. Herefrom it ig concluded that the electric resistance of the

f (not by the
boundary layers between the grains). In the neighborhood of the

strongly by
nt the curve
The authors

1 of the galvanomagnetic longitudinal
with thosge

10001-8"
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Temperature Dependence of the Galvanomagnetioc Effect jand S0V/155-58-2-46/47
.. the Electric Resistance of Manganese Ferrite in }
Poly- and Monocrystalline States |

Of Komar and Klyushin [Res 2], Irkin and [Turcy [Ref 10 ] ana
others. The authors thank A.A.Popova (Ingtitute of Crystallo-
graphy) for 8iving a crystal, i

There are 9 figures, and 11 roferences, 10 of which are Soviet,
and 1 American. ; '

4 ASSOCIATION:Moskovskiy gosudarstvqnnyy universitet imeni M.V.Lomonosova
(Moscow State University imeni M.V.Lomonosov)
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AUTHORS: Belov, K.P. and Zalesskiy, A.V. 70-3-3-33/36

TITLE: The Thermal Expansion and Magnetostriction of Pyrrhotite
i (Teplovoye rasshireniye i magnitostriktsiya pirrotina)

PERIODICAL:  Kristallografiya, 1958, Vol 3, Nr 3, pp(388 3 390
* Uss

ABSTRACT: Measurements of the thermal expansion of pyrrhotite
(of composition about Fe 88) were made by a method already

described (2h,Tekh.Fiz., 1953, Vol 23, v 1 and PTE, 1958,
Vol 4). Simultaneously, as a control, the magnetostriction
was measured by a ponderometric method. Curves are reproduced.

Four varisbles were measured against temperature-specific
nagnetisation s in a field of 4760 Oe, magnetostriction A
in a field of 1880 Oe, relative extension dI/L and
coefficient of linear expansion o . The curve of the
temperature dependence of X\ y M(T) , is very similar to that
of s(T) ; the magnetostriction is rositive and small. In
the region of the Curie point in the A(T) curve the
characteristic maximum or minimum corresponding to the volume
magnetostriction paraprocess is absent. The magnetostriction
baraprocess is also not apparent in the curve of A(H) as
Cardl/2 the field of 2000 Qe is still insufficient. Hence it is

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00“5';|'.3R000204510001-8

T T R S B S R R U BRI SIS

70-3-3-33/36

" The Thermal Expansion and Magnetostriction of Pyrrhofite

impossible to estimate the sign and magnitude of the ferro-
magnetic anomaly in the thermal expansion at the Curie point,
8n + The maximumoo;f.‘ the magnetostriction, at the corresponding
pSint - Jg = 220 °C, can be observable or not observable.

depending on the rates of heating and cooling. In the 4i/L
there ig a sharp jump and in the a(T) curve a sharp maximum
at 320 "C. This temperature corresponds to QV and @, .

a(T) shows no anomaly in the 330-340 °Cmgion. It is
concluded that the energy of the disordering of the vacancies is
much greater than the energy of spin disordering. Thence all
anomalies in the curves o T) &and A(T) and in the nagnet-
isation/temperature curve are due to the energy of disordering
the vacancies. Because of the smsll energy of the spin dis-
ordering the latter cannot substantially influence the ordering
of the vacancies and there is no mutual influence bvetween

the processesof the orderinz of spins and vacancies as Lotgering
believed (Philips Res. Rep., Vol 11, pp 190-249, 1y56).

There are 2 figures and 5 references, 2 of which are Soviet,

2 English and 1 French.

AS%S%ATION: Institut kristallografii AN SSSR (Institute of
Car

Crystallogra; Ac.Sc.USSR
SUBMITTED:  Oclober 1o 198%! )
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' sov<z0—3-6—15/25
‘,'AUTHQRS: WOpovg, A.A. an Talalayeva, Ye.V.
TITIE: " The Electrical and Galvanomagnetic Properties of Single
Crystals of Manganese Ferrite (Elektricheskiye i gal'-
vanomagnitnyye svoystva monokristallov ferrita margantsa)

PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 6, pp 733-9 (ussr)

ABSTRACT: The temperature dependence of the electrical resistance and
the longitudinal galvanonagnetic effect in single crystals
of manganese ferrite have been measured. The temperature
dependence of the resistance is complicated, Near the
Curie point on the lines log r (1/T) breaks
observed which form.

S analogou Dserved
ties. The crystals ovanFezoq_ used

were made by the Verreil process and X-ray and chemical
- analysis were used to establish the orientation snd
- Texture of the Specimens which were rods of aboui;’

Cardl/3 0,2 cm? cross-section and 1 cp length. fThe specifie

1_8"
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' _ S 80V/70-3~0-13/25
‘The Electrical and Galvanomagnetic Properties of Single Crystals of
' Manganese Ferrite ' :

‘resistances r were of the same order as that of the
polycrystalline material (1 kQ.cm). The conductivity is
-assoclated with the occurrence of ions in two valency
states in alternation in certain directions. The much
smaller conductivity observed here than in the case of
-magnetite is a consequence of the presence of

‘M0*2, Mn*? and Ma™ ions in the same set of equivalent
positions and the absence of Fet5 ions . A graph of
the conductivity against temperature is given. Tog r

against 1 s roughly a straight line but is broken
into regions. Each can be described by r = A exp dE/kT
where dE has a different value for each of six sections,
namely 0,30, 0.26, 0.20, 0.32, 0.50 %:n3 0.32 eV . The

region near the Curie point (near 102 /T = 1.8

was studlied more closely. It is thought that on tae
transition from the paramagnetic state to the ferio-
magnetic the semiconductor passes through a state of
electronic degeneracy (as in a metal) and then becomes

a semi-conductor again. The slope of the line log r(1/T)

should be less in the ferromagnetic state than in the
paramagnetic.

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8"
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. S0V/70-3~-6-13/25
. The Electrical and Galvanomagne tic Properties of Single Crystals of
Manganese Perrite S

As 1in the case of most ferromagnetics, the longitudinal
galvanomagnetic effect in the region of technical magnet-
laation has a positive sign. With increasing temperature
the sign changes toonegative at lower and lower tempera-
tures until at 270 °C the sign is always negative. The
effect 1s also plotted out as a function of the square of
the cpecific magnetisation.

There are 10 figures, 1 table and 6 references, 4 of
which are Soviet, 1 French and 1 English.

- ASSOCIATION: Institut kristallografii AN SSSR (Institute of
- Crystallography of .the Ac.Sc.USSR) and
Moskovskiy gosudarstvennyy universitet im.

M.V. Lomonosova (University im. M. vV, Lomonosov)
SUBMITTED: July 12, 1958

Card 3/3

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8"



CIA-RDP86-00513R000204510001-8

T T T e i A AR O S SR ST T

"APPROVED FOR RELEASE: 06/06/2000

S0V/126-6-4-7/34

. AUTHORS: Rlov K.P. ’
’ : ’ SvIr{ﬁE, Y& .P.,
Belous, Yu.v. }
TITIE: Hall Effect in Alloys in the Region of Ferromagnetic
Transformation (Effskt Kholla v splavakh v oblasti
ferromagnitnogo Dbrevrashcheniya)

PERIODICAL:Piziks Metallov i Metallovedeniys, 1958, Vols,
Nr 4, pp 621-627 (USSR) o

ABSTRACT: The temperature characteristic of the Hall constant
has a complicated shape, Particularly in the neighbour-
hood of the Curie poi the Hall constant at

the role of the processes o

decreases, whilst the role of the real magnetisation

(the para-process) becomes paramount. Thus, fiom the

Hall emf - magnetisation curves soms "mixed’ Hall
Card 1/5  constant is determined which is car.ged by the

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8
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SOV/126-6-4-7/34

Hall Effect in Alloys in the Region of Ferromagnetic
. - Transformation :

orientations of the Spontanecus magnetisation, which
are due to the magnetic forces of the lattice and they
are also due to changes in this magnituie caused by :
the exchange forces., The necessity of determining twe
separate Hall constant & t0 the procegses
of orientation of the ients of the domains

and of the para-process has been pointed out for the
The authors of this

eristic of g ferromagnetic is its ,
spontaneous magnetisation I3, an attempt has been made
to separate from the experimental data the "spontaneocus"
‘Hall effect and to study the variation of this effect
with the temperature. This method of studying the
tempe rature dependence of the Hall offect exciudes the
influence of megnetisation processes brought about by

Caxrd 2/5 an external field. Investigation of the tenperature

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8
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S0V/126-6-4-7/34

'Hall Effect in Alloys in the Region of Ferromagnetic

Transformation

depsndence of the "Sportanecus" Hall effect is also
of interest from the point of view of werif
ccnclusicrs bes:zd on quantum wdchanics theories of the
-Hall effect in ferrcmagretics (Ref.8) in which this
‘effect is considered as being a function of the

- Bpontaneous magpetisation.

The authors of this paper

inrestigat9d allcys with a hi ‘

steels),
-out the

ferromagnetics.
were carried out in the Tregion
transformation (pear +he Curie point) where he
processes of technical magnetisation are small, which
also makes the determinatiem cf the spontaneors Hall

effect sasier.,

"spcntianeoust Hall eff
Furthermore,

The investigations were carried out on

spscirers of the fellowing compositions:

56.0% Cos;
36.0% Ni;
31.5% Nij;

10.0% Crs

APPROVED FOR RELEASE: 06/06/2000

rest Jje
©.0% C0s rest Fa.
5.9% Cr, rest Pe.
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| Hall Effect in alloys in %he
" ' Transformation
After manufacture, the

at 1000°C for 15 hours
described by

Hall emf as

temperature
tempe rature

generated the
During the .

constant with an accuracy -of 4 0,

01-8,
the npighbourhood of the Curie

Tresults are graphed in Fig

Card 4/5

APPROVED FOR RELEASE: 06/06/2000

Region of Ferromagnetic

SOV/126 6-4-7 /3%

6 x 12 x 150 mm sSpecimsns
were subjected to homogenisation annealing in vacuum
with subsequent slow cooling.
The magnetisation was determined by a ballistic method.
The Hall emf was measured in accordance with a method
koin (Ref.3) and
ctro-optic amplifier as
For each specimen the
a function of the fie
were measured simultaneocusly.
was varied by msans
© bifiliar heating wire placed inside the solenoid whieh

Pugh (Ref.9) using a

described by Kosyrev
magnetisation and

14 at a given

The

of a furnace with a

19C. The obtained
It was found that in
point the Hall constant

CIA-RDP86-00513R000204510001-8"
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| o , N SOV/126-6-4-T/34
. Hall Effgc# in Alloye in the Region of Ferroma &

Transformation guetic

shows a linear dependonce on the
:ﬁontaneous magnetisation. Thomsgl;:rg ‘ﬁéﬁegfaﬁe
i references of which 6 are Soviet and 5 English.
SOCTATION I:Joakovskiy_Goauﬂarstmnnyy Universitet :
-Imeni M.V.Lomonosova (Moscow State University imeni

_ M.V.Lomonosov)
- SUBMITTED: 1gt 4pril 1957.
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+ AUTHORS: Bol'shova, k. M., sov/ze-22-10-23/23
) - Yelkina, T. 4., Zaytseva, M, A,

TH’LE: - On Magnetie Properties of Ferrites Exhibiting a Compehaation
' Point (0 magnitnykn avoystvakh ferritov g tochkoy
kompensatsij) C

PERIODICAL: Izvestiya Akademii nauk S583R. Seriya fizicheskaya, 1958,
- Vol 22, Nr 10, pp 1282 - 1292 (ussr)

ABSTRACT: In the present paper the authors performed exact measure-~
: ments of the magnetic properties of mixed lithium chromite
ferrites (which were annealed and hardened) in the cage of
different annealing after hardening. For the investigation
omagnetic lithium spinels that contained
chromium of the common formula

L1206(5'-‘2a) Pe,05 * 2 a Cry05 (for a = 1,25; 1,5; 1,6; 1,7)

was synthetized. The following magnetic characteristics
vwere investigated; 1) Temperature dependence of the spontan-
eous magnetization of g (T); 2) magnetic moments of the atoms
(the measurements were arried out by 4, v, Ped'ko);

3) temperature dependence of the residual magnetization of

1_8"
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On Magnetic Propcrties of Perrites Exhibiting S0V/48-22-10-23/23
& Compensation Point ‘ :

the limiting gycle in the temperature range of from -30° to
about 10%0 20" above the compensation peint (by the astatic
magnetometer); 4) temperature dependence of the pParamagnetic
sengitivity (according to the ponderomotive method). The
measuring results showed that the ferromagnetic spinels

Li FeCr in a certain range of solution exhibit an anomalous
shape of the curve o (T) with a compensation point. This

has been predicted b§ Neel. 1In contrast to the theory it

was found that the compensation never was perfect. The ,
phenomenon of an imperfect compensation may be explained by

the heterogeneity of the samples. A other considerably
greater difference is that the value of the absolute satura-
tion computed (according to Neel) from the distribution of :
the cations does not agree at all with data found experimentally
(Table 2, column 3 and 5). The modification of Neel's

theory suggested by Yafet and Kittel (Ref 8) is capable of
- explaining thig discrepapcy qualitatively. The explanation

is as follows: As the measured value of the magnetic value

in these ferrites is lower than the value computed according

to Neel's theory and M M,. in this case the negative exchange

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8'
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On Magnetic Properties of Ferrites Exhibiting S0V/48-22-10-23/23

s
a Compensation Point

interaction within the sublattice B compared with the inter-
action between the sublattices A and B muat not be neglected.
The measurements showed that the value of the absolute
saturation in the system LiFeCr-ferrites becomes higher
in the case of hardening. In technical publications there -
are data on the influence of hardening upon d_ of various
simple and composed ferrites (Refs 10 and 11)°and theories
(Refa 12 - 14) explaining the results of the papers {Refs
10 and 11). According to this o depends on the distribu-
tlon of the cations on A and B. °This distribution, however,
dependa an the temperature. In the Present case the problenm
became more complicated ag apart from the cation distribu-
tion also the variation of the angles between the magnetic
moments in sublattices was possible. The possible influence
of these two factors excludes a comparison of the experimental
values found of saturation in hardening w_th respective
theories. The question o* the influence of these factors
protadbly might be answered by means of radiographic and
especially neutronographic investigations. The authors ,
Card 3/4 express their gratitude to K. G. Khomyakov and T. I. Bulgakova

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8"
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On Magnetic Properties of Ferrites Exhibiting SO0V/48-22-10-23/23
a Compensation Point - '

for valuable suggestions. There are 10 figures, 3 tables,
and 14 references, 4 of which are Soviet.
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_ AUTHOR: Belov, K. P, ' - sdv/53—65-2-9/1a
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TITLE: Ferromagnetic ang Antiferromagnetic Materials Near Curie Point ‘

 (Ferromagnetiki imtiferromagnetiki vblizi tochki Kyuri)
- PERIODICAL:  Uspekhi fizicheskikh navk, 1958, Vol. 65, Nr 2, ppe 207?256 (Ussr)

ABSTRACT; Recently much experimental material has accwmlated with respect
to various physical phenomena in metals, alloys, ferrites,
sulfides as well ag ferromagnetic and antiferromagnetic materials.
It was the aim of the present paper to sort out and to arrange
this material systematically. In contrast to other papers, the
author here does not employ the method developed by Weiss (Veyss) ’
but the thermodynamical method developed by Soviet authors fer
the desoription of phencmens within range of the Curie point. The
last survey of this sort is by Gerlach (Gerlakh), 1939 (Res 5).
The thermodynamical theory was wrked out by Vonsovskiy and

Ginzburg (Refs 3..,) on the basis of the theory of phase transi-
tions. (Landau, Ref 2), ‘ '
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Forromagnetic and Antiferromagnetic S0V/53-65-2-9/14,
Materials Near Curie Point : ‘

alloys and the paraprocess in wesk fields; numerous experimental -
results are described in form of diagrams and tables. The course -
rature in spontaneous magnetization and the deter~ -
rie temperature is discussed; for nickel and various
Ni-alloys (+ Si, + Mn, + Fe) a table shows the Curie temperatures
determined by various methods (method of the maximm of the
negative galvanometrio effect, method of tne maximm resigtance
temperature coefficient, method of the thermo
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. Ferromagnetic ang Antiferromagnetic
Materials Near Gurie Point

this part compris
erature dependence of
2.) Neutronogram investigations (of

1.) The temp
properties,

55 N:LFZ). 3.) Resonance

to Landau (Ref 40).
antiferramagnetic mat

following chapters:
susceptibility ang "nonmagnetic!
U0, MnFy,
absorption. J.) The present
non-compensgated
6.) Tae investigation of the tem-

perature dependence of magnetized ferrites with campensgation

points ( this chapter is dealt with

in detail, the ancmalous

temperature curves of nunerous ferrites are represented by 8 dia-

grams), 7,) T
point (Fig 41)
galvanomagnetic
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Ferromagnetic ang Antiferromagnetic 80V/53-65~2-9/11,
Materials Near Curie Point , i '

8.) The nature of the week "ferromagnetism® in matter of the : ,
hematite tyme, ang, finally 9.) The investigation of the magnetic
transformaiion in pyrrotin (an Pe-S-campouna),

All chapters contain a w

references, to enumerate

mere abstract. There are 48

44 of which are Soviet,

1. Antiferrbmagnetism 2. Ferromagnetie materials—-AnaLysis
3. Ferromagnetic materials-~Test results 4. Thermodynamics
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AUTHORS: Belov, K. P., Zaytseva, M. A. SOV/55-66-1-8/11

. R
-TITLE; New Magnetic Materials - Perrite
materialy - ferrity-granaty)

-Garnets (Novyye nagnitnyye

- PERIODICAL: Uspekhi fizicheskikh nauk, 1958, Vol. 66, HNr 1,
. bp. 141 - 144 (USSR)

ABSTRACT; The authors in extracts give the contents of a number of

foreign papers (mainly from the U3A and from France)
dealing with ferrites of the formula- )

3 Me203.5 Fe203 ( or HesFezFe3012). -
There are 4 figures, 1 table, and 11 references.

1. Magnetic materials 2. Ferrites-;ph

_ gnetic properties
3. Garnets--Magnetic properties '
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Belov, Konstantin Petrovich
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Magaitnyys prevrashchent "
ya (Magnetic Tran
3939: 259 . 1,000 coplen printed, 0" Nomoow, Fiamatgs,

Ed.: A. L. Chernyak; Tech, Ed,: Ye. A, Yermakova,

PURPOSE ;
atific worksrs engine piran
rhenomena angd magnetic materi'a.ls. ortl; aud as te

rimental dats
antiferromagnetism ; ferromagnetic

point. The datg obtai
ted by a thermodymants ey 2
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' AUTHoRS:

» : , 680L9 '
—-Belov, K, p., Levitin, R, z. sov/55-59-3-17/32
_ ' _ 2. \ e
TITLE: The Thermodynami e Theory‘yof Antiferromagnetis Tranaformation

PERTODICAL: Veatnik;g;oakoyg_l,ggfg universitets.
astronomiy ‘fizik » khimii, 1959,

In the simplest case, an antif .
congisting of twe sublattices A and B, the specific magnetizg.-
tions of which, without' g field; are of the same valye and of

Opposite direction, For the expansion. of the therquynamic o= -
tential near the Curie point .

_ @.@o(i'),w —:l_'(of-;- 6§\_-) + a

Seriya mafematiki, ' mekha.niki:;
N3y PP 129 « 133 (Uagp)

ay be Trepresented ag

ABSTRACT:

8 | _
2GA°B+4 (dii-rfé)-c-
ch o2, 2 |
) f"-2_~(dA+GB)P+72°'A°'BP'%P

- H(gA'f cB')_ holds in t‘his.

nsgions, ‘Here o’A and o de-

. [ gnetizationg of 'the sublattioes, P -
: ' 8sure; a5 &ys and B are the temperatur
Card 1/3 » i .

Pres- o
e~dependent coefficientg; -
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are the magnetostriction constants; y - the ﬁbefficiQ

" ent of élqaticity. Fbr reasong o@fsimplicity, hmagnetic anigo-
tropy is not taken into account, For the magnetization of anti-

.ferromégnétiés'neai the Curie point (a1'+'7;P)dL+(c2~+ 72P)°b +,

+ de-H-O and (a1 +u71p)°b*(“2* yZ'P)dA + 3;-3-9 holds, Expregl

s8ions are then ‘deriveg for.spontaneoua magnetization and for
the Curie point, fop magnetic susceptibility, the diaconfinai:ty
of specitic the spontaneouavdeformationvof the lattice,
the diacontinuitiea of
sides, and the ratio
nt,

- relationg ig rendered difficult » experi-
mental data fop the Quantitieg Ac Ax, eto. for one and the
Same sample, aAp approximate evaluation is, however, possible
if the Dudlisheqd
various samplesg
is investigated.
4c « 0,25 kal/g.d
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kThermodynamic Theory of Antiferromagnetic Transformation 80V735u5973-17732‘

%o pressure 3 &/ap . o.
point of Qoo
In an antiferro-

‘ AC is found for the magnstogtrig.
tion ganstgnt,‘...ﬁ“o_rﬂ_.rthe- thermodynanic coefficient dé one finds
% = 0453410% fon3. deg. 3 substitution y, 2 = 30.107Terg™2
is found. Phig does, however, not mean that the volume magneto-

- 8striotion in Co0 is algo greater than in Invar-alloys., .'l‘hereb
are 8 -referencea, 4 of which‘are Soviet, o L. DA

ASSOCIATION.
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AUTHOR " Belpv, K. P., Professor sov/30-59-1o-44/51
TITLE: Perromagnetic Semiconduc tors

PERIODICAL: ‘Vestnik Akademii nauk SSSR, 1959, Nr 10, pp 108-109 (USSR)

ABSTRACT ‘The 3rd All-Union Conference was held in Minsk from June 1 to
. 7y 1959. It was devoted to problems of physics, physico--
“ohemical-properties, and physical fundamentals of the utilization -

of ferrites. Reports were submitted for the firast time on” the
investigation of magnetic eand electrig properties of ferrite
monoorystals. At the Institut kristallografii Akagdemii nauk

SSSR (Institute of Crystallography of the Acadeny of Sciences,
U3SR) large fearrite monocrystals with a spinel structure ‘are
now being prepared. They are to provide the means of investigat-
ing - the megnetic anigotropy, galvanomagnetic effects, ferro-
magnetic resonance, and the rotation of the polarization~plane
of electromagnetic waves. The Institut Poluprovodnikov '(Inatit_ute
of Semiconductors), and the Physics Department of Moscow -
University, reported on the investigation of ferrites of rare-

' garth alements. The Conference discussad problems of the
Card 1/2 chemistry and technology of obtaining polyerystaliine ferrites

/
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" of high technical importance (Department of General Chemistry

of Moascow University). The Akademiya nauk BSSR (Academy of
Sciences, Belorusskaya SSR), and the Physics Department of
Moscow University, repor‘ed on the static magnetic character-

~ istics of ferrites with a rectangular hysteresis loop. The
- Institut fiziki metallo: Akademii nauk SSSR (Institute. of

Metal Physics of the Academy of Sciences, USSR) reported on

the investigation of ‘he domain structure of barium ferrites.
Furtherfproblems'qn the agenda concerned magnetic spectroscopy,
magnetooptics, and the behavior of ferrites in superhigh -
frequencies. Reports were delivered by the Institute of Metal
Physics and the Institute of Crystallography concerning the
theory of antiferromagnetism and the magnetic anisotropy of
ferrites. Finally, the author states with regret that the
number of theoretical reports was very small, and that many
theoretical questions remain as yet unanswered. The application
of neutronographic methods to the investigation of atomic and
magnetic structure in ferrite~ and antiferromagnetic materials
should be intensified.
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24(3) ; , S0V/56-36-4-14 /70 -
AUTHORS ¢ delaov, . k., Sirota, z, p,
‘—\

The Influence,of the Atomic Ordering on Exchange Interaction
in an FeiPt-Alloy (Vliyaniye atomnogo uporyadocheniya na op..
femmoye vzainodeystviye v splave Fe3Pt)

PURICDICAL: Zhurnal eksperimehtul'noy i teoreticheskoy fiziki, 1959,
Vol 36, Wr 4, pp 1058-1062 (UssR)

ABSTRACT: The hagnetic properties of Fe~Pt-alloys with a composition
that is a near approach to Fe. Pt have, especially within range
of the Curie point, a number g characteristic features, 3

contribution jig made by thig paper toward the Tesearch of thege
Properties by the investigation of the influence exercisegd

by atomic ordering upon magnet i the accompanying
baraprocesses in such-alloys, Already Belov (Ref 4) has shown

i magnetostriction may furnish

nnection between
atomic distances, Samples consisting of 584 by weight
and 42% by weight of Fe were investigated near the stoichio-
metric composition FeBPt. The Xurnakov point of thig alloy was

- 0204510001-8"
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between 900 ~ 1000°C. The samples hagd
150 mm length ang 3 mn diameter, They
in 2 vacuum furnace, after Which they
for the burpose of fi

state wag established

periods of time

the curve of the

l@ = 1/6(05 holds,

lattice deformation.
here the individual ¢
nealing are &iven. A\ i
this increase is all
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The Influence of the Atomic Ordering on Exchange Interaction in an FeBPt-
Alloy ' ‘

annealing, but the steepness
of the str ot decrease linearly with an in-
crease of the duration of annealing, It further holds that
d6/dP = - 5"/¢xe'; al denotes derivation of the thermodynamio

©o0.-"ficient ¢ according to temperature, determineq from the
ve of regl magnetization negr Curie point, Figure 6 ghows
the temperature dependenge of « near the Curie point in the

ordering varies
N, but thgt it

s 4 of which
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AUTHORS .Belov, k » Zaytsgeva, N, A., SOV/56-36-5-66/76
, Mglevskaya, L. a,

TITLE: - The Magnetic- and Résonance Properties of the
" Ferrite Garnets of Zttrium in the Substitution of

3+-Ions (Magnitnyye i
tov-granatoy ittriya pri

zameshchenii ionov Fed* ionami ¢rlt j A13+)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959,
- Vol 36, Nr 5, pp 1602-1603 (Ussr)

ABSTRACT: The present "Je
with the Preced
d=

stoichiometrie compound 51’203.517'9205 is conveyed to
3Y20’5.V(5-a)Fe205.a.A1203 and 3Y203.(5-a)F9203.aCr
respecﬁively'by the substitutions.'a denotes the content
of 417* and crot ions. Measurements of the magnetic- ang

295
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resonance-characteristics Wese carried out on ¢rystalline
samplesg (sintering in air gt 1300%¢ for 4 hours, density

2.75 g/cmB)..Figure ! shows the connection between 5 and
€ saturgtion magnetization O, as well ag between g and

Curie point g in the range Q<
and Cr"j+

CIA-RDP86-00513R000204510001-8

APPROVED FOR RELEASE: 06/06/2000



"APPROVED FOR RELEASE: 06/06/2000

The Magnetic-»and Resonance Properties of the 802/56-36-5466/76
- Ferrite Granateg of Yttriug {p the Substitution of

F83+-Ions by Cr3+- and A13+-Ion8'

The ratios
developed by Clogston et al,

is Proportional- to VB; and 6,
references, '

ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State
: . - University) :

SUBMITTED, February 12, 1959
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AUTHORS 3 Bel , s '
f Belovy K. P, Zaytseva, . A, pedtko, 4. y 0V 5636-6-1/66

TITLE:

i i

ABSTRACT:

and ponde
subje .
Eubjested (o e ey cmiel T fernie Jantls T

. o 2 e 2 5'002Y203 cThey investigated Sﬁturaf§:: ed
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On the Magnetic Properties of Oxygen compounda of
Gadolinium _

50V/56-36-6.7/66
inagnetization at heliunm temperatures and at Curie point

‘(9_= 561°K), coercive force, magnetostriction, ete. The results
obtained by the investigations are shown by Numerous diagramg

sy and
within
the garnet
and ferro-
nsation point and
of the coercive force
~ferrite angd also an
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On the Magnetio Properties of Oxygen Coﬁpoundé of SOV/56-36-6-7/66

Gadolinium

anomaly in the behavior of the temperature
hagnetostriction, Further Tresults obtained
concern gadolinjunp ferrite-perovskite

dependence of

of the hematite type.

vestigation of gadolin
Figure 11 shows the g-
temperatures, and figu

Paramagnetic pro-
6 references, 4
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AUTHORS ; Belov, K. P., " Levitin, p. g

TITLE: ' —

PERIODICAL; . o1 okane '
| : porimentaltnoy i teoratiches
r 2(8), pp 565-566 (ussg)

ABSTRACT;
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Megnetostriction of Antiferromagnetic Nickel Monoxide o

gnetostriction a
is positive, A certai

opinion, the magn
monoxide is gausge
This is also indi
- temperature ang t
€itudinal effect.
is, according to ¢
a8 coercive forge,
found when a stron
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PHASE I BOOK EXPLOITATION S0V/4893

’ o-khimicheskim svoystvaz

Vsesoyusnoye soveshchaniye po figike, flzik

+ gerritov. 1 fizicheskim osnovam ikh primeneniya, 24, .:.:!:.Gwo ]

Parvity; E,»nw.-x:- {1 fiziko-khimicheskiye svoysiva. Doklady
(Ferrites; Physical aod Physicocheniesl Properties. Reports)
Rinak, Izd-vo AX BSSR, 1960. 655 p. Xrrata slip .,»..m.‘m.«..nn.

, w..oo,o.oou»on printed. L I T .
Sponsoring Agencies: Nauchnyy sovet po magnetizmu AN 3SSA. Otdel
nnu:n»nﬂtu"aouo tela % poluprovednikov AN B33A. .

ftorial Board: Resp. E4.3 N, N, Sirota, Acadesician of the
1 »n-non emy of unpoanow BSSR; K. P. Belovy, Professor; Ye. I. Kondor-
skiy, Professor; K, M. Polivangv Professor: R. ¥. Telesnin, Pro-
fessor: G. A, Smolenskly, Professor: M. N. 3hol‘ts, Candidate of
" jmysieal and Rathesatical Sciences; B. N, Smolyarenkos; snd
L. A. Bashkircv; ES. of Publishing House: 3. holyavskiy; Tech.

24.: I. Yolokhanovich.

< W IENN T TR TS 6ook YTd IR tended TSt physicists, physical chealsts,

redio electronics engineera, and technical perwonnel ergaged in
the production and use of ferromagnetic materiasls, It aay alse
bde used by students in advanced courses in radio electronics,
physies, and physical chemistry. -

GOVIRAGE: ‘The book contains reports presented at the Third All-
Union Conference on Pertritas held in Minsk, Belorussisn 3S3R.

- - The rports deal with magnatic transformaticns, electrical and
. galvesssagnetic propertiss of ferrites, atudlies of the growth
of feriite vingle crystals, prodlems in the chemtcal and physi-

cochemiyal analysis of ferrites, studies of ferrites having
rectanguise hysteresis loops and multicomponent ferrite systens
exhiditing s ntaneous rectangularity, problens in magnhetlic
attraction, highly coercive ferrites, magnetlc spectroscopy,
ferramagnetic resonance, magneto-optics, physical principles of
using ferrite cosponents in electrical circuits, anisotropy of
electrical and ma, tic properties, et¢. The Comaittee on Mag-
‘netism, AS-USSR (3, ¥. Vonsovekly, Chairman} organized the con-~
.feremce. Refersnces accompany individual articles.. . .

y olbmmkrhrh;\.gu.a of the Rectangular Hysteresis Loop 23

K.?n.oa.ﬂo.b.- and A. I. Mitasek. .gn.o.n.w of the Temperature
Dependence of the Xaghis ropy Corstant of Ferromag-

" neties and Ferrites 28
. - JYias , ané B. Rotation of the
tion Plane of Elastic ¥Waves in Kagnetlically Polarized
_Fagnetonlastic Wedia M
Syridn, L. ‘N, Discussion of the [Preceding) Report A8
el e i
A Sirota, X, N, The Mysicochealcal Nature of Perritss and
) Their Properties - %0
XSirota, W, N., 8. A, Ovseychuk, and N, P. Tekhanovich.
Sose Peculisrities. ol th@ Mignetic Transforwmation o
Perrites at Curie Point - i R

y :IV%!E vitin _ Maghetoelastic Phenowena -
gnetics : ) . 8 .

- ¥ ”
7 Wgow.-a &ns SHY

7. Belov, A, T, Zalesaiiy, and A A fopova.

Trosestres of Mognesiun-Mangancse Perrite

- Single Crystals a3
gl?lw.\munns.:u Perrite, Single Crystals Vith
3tructure O e Garnet Type o . 89
7 card 3A8
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2.257/ $/070/60/005/005/007/017

o E132/E360
AUTHORS ¢ Belov, K.P. and Nikitin, S.A.

—— RS .
TITLE: " Study of the Low-temperature Transformation in a
Crystal of Manganese Ferrite 13
PERIODICAL: Kristallografiya, 1960, Vol. 5, No. 5,
pp. 726 =~ 731 ‘ L

TEXT: At about -75 oc‘in a single crystal of manganese ferrite.
anomalies in the curves of electrical resistance and galvano- 474;

magnetic effect against temperature have been discovered.

These must be connecteda with the existence of a low-temperature
transition. The electrical and magnetic properties of manganese
ferrite change less sharply than those of magnetite at this
transition. From the energy of activation it is suggested that
the low-temperature transition is connected with the exchange
of electrons between manganese ions.

It has been suggested by Verwey that the low-temperature
transition observed in magnetite is due to the ordering of the
two- and three~valent iron ions in the octahedral positions
caused by the exchange of electrons (electron diffusion).

Single crystals of the ferrites MnO.Feaﬂ% ard l"‘e..ol£ were made
Card 1/3 , , 2
-2

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8"



4510001-8
"APPROVED FOR RELEASE: 06/06/2000  CIA-RDP86-00513R000204:

A SR NI SRS R

, 821
S/o7o/6o/005/005/oo7/017
E132/E360 L
Study of the Low~temperature Transformation in a Crystal of
Manganese Ferrite '

by the Verneuil process. They
5 mm din diameter. T
€asy magnetisation.

were rods about 35 ¢
he rod axis was 111

Electrical contacts w
Paste. A vacuum of Yetter than 10™2
the cryostat. The values for the act
manganese ferrite of 0.27 and 0.21 eV

temperature dependence of the conducti
value of 0,3 gV

m long and
+ the direction of

ere made with silver

mm Hg was maintained in
1vation‘energy of the
determined from the
vity agree with the

In magnetite this
In the manganese ferrite,
exchange of electrons between Mn{4

energy
besides the

and Mn+3 ions there is also
the possibility_of the formation of Mn+3'ions.

Cardé/s  Pseen S “
R z |

4510001-8"
APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R00020



A-RDP86-
"APPROVED FOR RELEASE: 06/06/2000 CI RDP86-

5 e
R el VAt e,

00513R000204510001-8

S REE RIS SR NS R DR A G AR
SRS A R

%257/

| . 820
s/o7o/6o/005/0051008/917
, E132/E360 ,
AUTHORS ; Belov, K.Pp,, Belov, v, + and Timofeyeva, V.A.
TITLE; Ferromagne’tic Resonance?\n Single Crxstals')‘\af
Yttrium Ferrite n the Temperature Range from Room
Temperature to e Curje Point
PERIODICAL:

Kristallografiya, 1960, vo1,.
Pp. 732 . 736

5' Noo 5’

i ferrite b><(
C h - With increaaing
tant of the magnetjc anisotropy (Kl)
decreases but the g~factor Scarcely c¢hanges,
absorption line width
the Curie p '

The resonant
also decr

001-8"
-00513R000204510

VED FOR RELEASE: 06/06/2000 CIA-RDP86-00

APPRO



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8

5/070/60 8
3132/1336({005/005 /00870y, - haze

asur
he resonanc, ed as

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8"



B "APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204510001-8

e 69703
s/126/2oioo9/o3/029/033
032 1
20,2200 E032/E
AUTHORS} Beloy, K.P. and Nikitin, S.A. : 21
TITLE: 'Temp-erature“ Dependence of Spontaneous Magnetizatioh in
a Monocrystal of a Manganese Ferrite in the Low -
Temperature gion 21

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 3,
, pp 470-472 (USSR) :

ABSTRACT: Recent work (Ref 1 to 5) on the quantum mechanical
theory of the temperature dependence of spontaneous
magnetization in the case of ferrites near 0°K has led
to conflicting results. In most cases a 13/2 1law was
obtained while in others the law was found to be T2,
On the other hand, Tyablikov (Ref 3) has shown that
either of these two laws may hold, depending on the
origin of the magnetic non-equivalence of the sub-
lattices. - The present paper reports results of
measurements of the spontaneous magnetization of a
monocrystal of manganese ferrite, in the temperature
region 4.2°K to room temperature. The monocrystal was

in the form of a cylinder 35 mm long and 5 mm in diamet\e,{r./

Tt was grown by A.A.Popova (Ref 7). The easy
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